Abstract. Potato is an important world crop with an abundant diversity of wild relatives for research and breeding. Over 100 tuber-bearing
Potatoes are native to the Americas, concentrated in the western mountains extending from southern Chile to southern Utah and Colorado in the United States. The authors here describe their efforts to collect and study populations of the two wild species originating in the United States. The diploid, Solanum jamesii, is assumed to be an obligate outcrosser and is very heterozygous and heterogeneous. This is the most northern of all the potatoes. In fact, nearly all of the known populations of this species originate in the United States. The tetraploid, historically known as Solanum fendleri, and referred to as such here, has recently been reclassified under Solanum stoloniferum, a species name that now includes four of the five species originally described under series Longipedicellata and also distributed throughout Mexico (Spooner et al., 2004) . As expected of a disomic polyploid, plants of this species produce abundant spontaneous seed from selfing and have been shown by DNA markers to be very homogeneous within populations (Bamberg and del Rio, 2004) . Both of these species allow the opportunity to sample natural populations clonally (as tubers) or as botanical seeds.
COLLECTING QUESTIONS OF INTEREST TO THE GENEBANK
In 1992, the first of annual expeditions was organized by the Association of Intergenebank Collaborators, an international consortium of potato genebank curators (Bamberg, 1992; Bamberg et al., 1995) . Like with all expeditions, this trip sought to collect and preserve new germplasm to be maintained in the genebanks for breeding. However, this initial expedition also sought specifically to recollect samples from sites originally collected in 1958 and 1978. Thus, these materials would also serve to answer a collecting research question: Are populations in the genebank, sometimes collected decades earlier, still genetically representative of the corresponding plants living in the wild? We found that they were not (del Rio et al., 1997) . Thus, we gained insights about the status of old collections and recollections: Although it is a negative to find that the old collections cannot be assumed to be backed up in nature, it is positive to find that the provenance data are a handy guide to the location of sites from which new diversity can be collected.
Germplasm managers would like to know if stocks from the wild seem to have new genetic diversity only because they are in some way subjected to selection in the genebank that ''domesticates'' them. We found that this was not the case (del . For example, plants of S. jamesii collected in the wild may appear to be uniform for dominant markers, but they do possess the recessive alleles that become evident when the accession is converted to botanical seeds in the genebank. So the same genetics are present in both locations, if not the same phenotypes. This observation also illustrates that traits noted in genebank-derived seedlots may not be present in the wild.
Indeed, one of the most important findings of our work relevant to collecting is that there was usually no correspondence between ecogeographic patterns and genetic relatedness of populations (del Rio et al., 2001) . It is typically regarded as common sense that one should collect from a diversity of habitats and dispersed locations to broaden the sampling for genetic diversity. However, the evidence indicates that one should simply collect many populations and assess their diversity empirically.
We also conducted a case study to determine if a different genetic sample would be recovered by collecting tubers versus seeds. This was found to be true for the tetraploid S. fendleri. Apparently, it may exist as a population of mixed inbreds from which only some genotypes present seeds at the time of collection .
In recent years, collecting has focused on the sky islands of southeastern Arizona. These mountain ranges can have two types of collection sites: those very easily accessible by car (''easy'') and those only accessible by extensive trail hiking and camping (''remote'' = the crests and peaks). We found that although these sites may have only a few miles of spatial separation, the genetics at ''remote'' sites may be very different and therefore warrant the effort to collect there .
THE DIVERSITY OF U.S. STOLONIFERUM
The lumping of all S. fendleri under the species name stoloniferum highlights the question of how our collections of the U.S. origin relate to their new Mexican counterparts. Clustering of coded representatives of over 400 populations showed that certain types could be consistently grouped. The populations originating in the United States never clustered with those having finer leaflets and tall unbranched black stems (previously classified as stoloniferum) or those lighter green, very hairy, white-flowered populations with relatively unbranched tall stems (previously classified as polytrichon). In particular, those of U.S. origin never have white flowers.
COLLECTING TIPS
In 2003, we published an article summarizing the results of several experiments on the topic of collecting methods and also documenting a decade of our experiences in the field. We hoped this would be particularly valuable to subsequent collectors, because what we encountered often greatly varied from expectations. For example, the complete absence of reports for 100 years in a certain area, and doubtful responses from experienced local botanists does not mean robust populations do not exist there. Similarly, the supposed ideal time of collection, expected appearance of the plants, and likely habitats are also often misleadingly idealized when the truth is that these are so variable as to be predicable only within limits of a few fundamental parameters (e.g., potatoes are almost never found where it is always very dry or below 5000 feet elevation).
USEFUL TRAIT DISCOVERY
This work has not only provided better representation of the species, and insights into collecting techniques and the status and dynamics of genetic diversity, but has also captured germplasm with several novel traits of interest to the potato industry. These include nematode resistance (Brown et al., 2004) , extremely high antioxidants (Hale et al., 2008; Nzaramba et al., 2007) , extreme tuber dormancy (Bamberg, 2010) , antiprostate cancer effects (Nzaramba et al., 2009) , and low tuber pH (Kiszonas and Bamberg, 2010) .
CONCLUSIONS
Like all genebank-related work, the efforts described here have the goal of providing germplasm users with the best possible resource for breeding and basic study, which supports the ultimate goal of producing a crop that can better meet the nutritional needs of the public. A mechanic works most efficiently with a broad diversity of tools that he knows how to use and that are properly organized and maintained. Similarly, genebanks need to provide breeders with the broadest possible diversity of germplasm that is well characterized, documented, and with supporting technology to deploy it.
